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Introduction o

A seismic :efraction survey was carried out by Vibra-Tech Englneezs at the Dotney Road
Landfill Site in Lehigh County, Pennsylvania. The survey was authorized by ICF/SRW Asso-
" ciates and the ﬂeld work was carried out between December 21, 1987 and January 9,1988.

.- The purpose ‘of the survey was to provide subsurface, geological information as part of
ICF/SRW Associates ongoing geotechnical study at the Dorney Road Landfill Site.

Scope and Conditions of Study

A total of 11,270 linear feet of seismic profiling was completed for this pro;ect 5980 l.f of

pmﬁﬁngwnsdonearoundttheﬁmeterofﬂmhndﬂ&mdsmu wusdomndtlﬂnthe
landfill site.

Standard shallow seismic refraction techniques were used for this survey A twelve chan-
nel, EG&G Geometerics Model 1225 seismograph was. used io record the field data. A small
amount of explosives was used as the seismic energy source. On each of the traverse lines,
spreads of twelve geophones, with twenty-foot spacing between geophones, were placed along
the ground surface. At the beginning, middle and end of each spread, and at 115 and 135
foot offsetsfrom either end of the spread seismic energy was transmitted into the ground.
The travel time of the seismic energy, from the source point to each geophone, is stored in
RAM memory, and then printed out on an elecizostatic printer contained in the Model 1225
system. The twelve geophone was then moved ahead along the traverse line, the last geo-
phone of the previous spread becoming the first geophone of the new spread. This process
was repeated until the end of the traverse line was reached. Photocopnes of the raw field data
isenclosedinmeappendzxofthisuport

um.ltations of Survey

Geophysicat methods are indirect methods of subsurface investigation subject to both
natural limits and interpretational emrors. Vibra-Tech Engineers does not guarantee that the -
interpreted subsurface mndxtlom will oomplehely coircide with the geologica.l conditions that
actually exist,

One limitation of the seismic refraction method is that the compressional wave velocity of
groundwater (5000 ft./sec.) is similar to that of some types of weathered rock. Unconsoli-
dated soil materials located below the water table will appear to have the same velocity as
weathered rock. Boring and test pit information is needed to supplement the seismic survey-
ing in order to identify the nature of the 5000 ft./sec. material,

Under certain circumstances & subsurface layer may not be detected by the seismic refrac-
tion method. One instance would be the inability to detect a velocity inversion. A velodty
inversion is when a Jower layer has a lesser seismic velocity than the overlying material.
example of this would be a soft shale which underlies a hard sandstone.
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The interface between the sandstone and the shale could not be mapped. The seismic refrac-
tion method will only map those layers which become progressively harder with depth. |

Another instance where a subsurface layer may not be detected is when this layer has
insufficlent velocity contrast or insufficient thickness, with respect to the overlying and
underlying materials. This situation is called a ““hidden layer” in the geophysical literature.
Correlation of the seismic data with drill hole logs will normally identify the presence and
thickness of these layers. Hidden !ayers are often indiated on the seismogram by analyzing
second and third arriving events.

Results of the Survey

The recorded seismic data was analyzed using two methods. The two methods used were
SIPT (Seismic Interpretation Program), a ray tracing program developed by the United Sutes :
Geological Survey and the Generatized Recipmml Method.

The seismic velocity is a direct measure of the strength, hardness, and degree of compac-
tion of the material. Unconsolidated soil overburden would have a low velocity (1000-2000
ft./sec.), whereas hard, unweathered bedrock would have a high velocity (10,000 ft./sec.).

The results have been presehted’ in cross-sectional view and can be found in the appendix
of this report.

We have classifiecl the followmg mabenal types from the seismic pmﬁles in terms of
- seismic velocity, -

Selammic ,s‘:“’d"_ . Deuriptlon of Material
. 1000-2500 Dry, unconsolidated soil overburden.
3000-4000 Highly weathered and decomposed rock containing soil
: and rock pinnacles, lr:egular top of rock surface. :
4500-5100 Groundwater,
6400-7500 Moderately weathered and fractured bedrock.
8200-9900 | Slightly weathered and fractured bedrock.
10,000-15,000 Unweathered bedrock.

Respect_fully‘ submitted,
mn-'rac:a ENGINEERS, INC.

Dougl.u Rudenko
Geophysicist
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Seismic Survey Inside Landfill Area
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Field Data

Landfill Perimeter
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